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INTEGRATED CIRCUIT PACKAGING WITH 
REINFORCED LEADS 

FIELD OF INVENTION 
This invention relates to integrated circuit packaging 

and more particularly to maintaining surface mount 
package lead alignment and lead positional stability by 
increasing lead rigidity. 

BACKGROUND OF THE INVENTION 
An ongoing problem in integrated circuit packaging 

is bent leads. Leads are becoming smaller, which re 
duces mechanical strength to resist bending, and at the 
Same time leads are being crowded closer together, 
which reduces the tolerance for displacement. Current 
surface mount packages may have more than 300 leads 
with a pitch of 0.010 inches or less. These small fragile 
leads are susceptible to damage at each handling step. 
Integrated circuits must be tested, packaged for ship 
ping, removed from shipping packaging, mounted onto 
a printed circuit board, soldered, and perhaps removed 
and resoldered. Each of these handling steps subjects 
leads to potential bending. A bent lead may cause a 
circuit fault by shorting to an adjacent lead or by failing 
to connect properly to the printed circuit board. 

In a typical plastic packaging process, a metal lead 
frame is wire bonded to an integrated circuit. Plastic is 
molded around the IC, leaving part of the lead frame 
external to the plastic package. Lead frames have a stop 
bar to prevent plastic flow between the leads during the 
plastic molding process. Several metal cutting and 
forming steps are then used to remove unwanted por 
tions of the lead frame (a border and parts of the stop 
bar) and to form the leads to the proper shape. For 
background information on molding and lead forming, 
see Packaging, handbook number 240800, available from 
Intel Literature Sales, P.O. Box 7641, Mt. Prospect, Ill. 
60056-764. 
The packaged IC is typically tested after lead form 

ing. After shipment, the IC package is placed onto a 
printed circuit board by pick and place equipment and 
soldered to a printed circuit board. 

Several alternative solutions to bent leads are cur 
rently in use or proposed. For example, one proposed 
solution is to place a band of epoxy around the perime 
ter of the lead frame. The epoxy is removed just before 
the IC is placed on a printed circuit board. This solution 
requires cutting and forming to be deferred until the 
pick and place operation which in turn requires testing 
before cutting and forming. Therefore, this proposed 
solution requires extensive changes to standard process 
ing equipment such as pick and place equipment and 
test fixtures. In addition, since the epoxy is removed 
before soldering, it does not provide protection during 
soldering or during repair if the IC needs to be removed 
and resoldered. 
Some solutions require an additional part. For exam 

ple, various holding or guard rings are used to tempo 
rarily support the leads until the soldering step. These 
solutions still leave the leads vulnerable at the critical 
soldering step and offer no protection after soldering or 
for removal and resoldering. Other solutions require 
packaged integrated circuits to be mounted onto a sepa 
rate carrier which is soldered or plugged into a printed 
circuit board. This adds significant expense. 

Still another alternative is tape automated bonding 
(TAB). TAB typically requires unique manufacturing 
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assembly processes. For example, instead of a solder 
re-flow process which solders all parts simultaneously, 
TAB typically requires individual part soldering using 
heat bars or other single part methods. In addition, 
typical TAB frames have relatively little metal in the 
connections so that they cannot remove heat from an 
integrated circuit as effectively as formed metal leads. 
A solution is needed which minimizes any required 

changes to existing manufacturing processes and equip 
ment. A solution is needed which is low cost and which 
does not require additional parts. A solution is needed 
which provides permanent lead support. The support 
can then benefit the soldering process and possible 
resoldering. 

SUMMARY OF THE INVENTION 

The present invention improves integrated circuit 
lead rigidity and positional stability by forming plastic 
or glass between the leads. The invention is applicable 
to any package using metal lead frames, whether the 
package body is plastic, metal or ceramic. The material 
between the leads increases lead rigidity by holding the 
leads against one another. The rigidity of each lead 
becomes the rigidity of multiple leads tied together. The 
support structure is permanently attached, remaining on 
the leads after soldering. 

In a first apparatus embodiment for plastic packages, 
plastic between pairs of leads is continuous. In a second 
embodiment, there is no plastic in parts of the leads 
which are subject to formed curves. This minimizes risk 
of plastic splintering during forming, provides overall 
flexibility during board flexing, and permits cleaning 
fluids to flow between the IC body and adjacent leads. 
In a third embodiment, the leads are extended in length 
and formed into a reverse "J" shape. Plastic in the area 
defined by the "toe" of the "J" adds further reinforce 
ment for the portion of the lead which is soldered to a 
printed circuit board. In additional embodiments, plas 
tic which is thicker than the leads is used to increase 
lead rigidity. 
The present invention provides improved lead rigid 

ity by making simple, low-cost changes to existing pro 
cess steps and equipment. For plastic surface-mount 
packages, lead frames have a stop bar to prevent plastic 
flow between the leads during the plastic molding pro 
cess. In the present invention, this stop bar is located 
further outside the body of the plastic package. As a 
result, during package molding, plastic is permitted to 
flow between the leads, but not onto the foot area. 
For plastic packages, the improved lead rigidity and 

positional stability is provided by simple, low-cost 

55 

65 

changes to existing packaging processes and equipment. 
Several process embodiments are claimed, starting with 
a embodiment requiring minimal changes to existing 
processes and equipment and progressing through em 
bodiments with further improved lead rigidity but re 
quiring additional process changes. In the embodiments 
requiring the least change, only simple changes to lead 
frames and cutting dies are required. Other embodi 
ments require changes to plastic molds and lead forming 
equipment. None of the embodiments require changes 
to test fixtures or pick and place equipment. 

In an embodiment for metal packages, plastic is per 
manently molded onto the leads as a separate process 
step. In addition, the leads are optionally extended and 
formed into a reverse "J" shape for greatly improved 
rigidity. 
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In an embodiment for ceramic packages that use lead 
frames, glass is formed between the leads and melted at 
the same time as a glass seal for the ceramic package. In 
addition, the leads are optionally extended and formed 
into a reverse "J" shape for greatly improved rigidity. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A (prior art) is a perspective view of one cor 
ner of a prior art gull-wing surface mount integrated 
circuit. 

FIG. 1B (prior art) is a cross section of a lead to 
illustrate nomenclature. 
FIG. 2 is a perspective view of one corner of a plastic 

gull-wing surface mount integrated circuit with plastic 
lead reinforcement between the leads. 
FIG. 3 is a perspective view of one corner of a plastic 

gull-wing surface mount integrated circuit with plastic 
lead reinforcement between the leads but not in areas 
requiring formed curves. 
FIG. 4 is a perspective view of one corner of a plastic 

surface mount integrated circuit with leads formed into 
a reverse "J" and with plastic lead reinforcement. 

FIG. 5 is a cross section view of a plastic gull-wing 
surface mount integrated circuit with plastic lead rein 
forcement between and below the leads. 
FIG. 6 is a cross section of a plastic gull-wing surface 

mount integrated circuit with plastic lead reinforcement 
between, below and above the leads. 

FIG. 7 is a cross section of a plastic surface mount 
integrated circuit with leads formed into a reverse "J" 
and plastic lead reinforcement. 

FIG. 8 is a cross section of a metal surface mount 
integrated circuit with leads formed into a reverse "J' 
and plastic lead reinforcement. 

FIG. 9 is a top view of one corner of a metal lead 
frame. 

FIG. 10 is a top view of the metal lead frame of FIG. 
9 after plastic molding. 

FIG. 11 is a cross-sectional view of a plastic mold and 
an integrated circuit with lead frame. 

FIG. 12 is a cross-sectional view of a metal cutting 
fixture for removing portions of a stop bar between 
leads. 
FIG. 13 is a cross-sectional view of a metal forming 

and cutting fixture. 
FIG. 14 is a cross-sectional view of a cutting fixture 

for removing portions of molded plastic between leads. 
FIG. 15 is a cross-sectional view of a plastic mold 

modified to mold plastic below the leads. 
FIG. 16 is a cross-sectional view of a metal forming 

and cutting fixture for forming leads and cutting leads 
as illustrated in FIG. 6. 

FIG. 17 is a cross-sectional view of a metal forming 
fixture for final forming of leads as illustrated in FIGS. 
7 and 8. 
FIG. 18 is a flow chart for a process of making a 

plastic integrated circuit package with reinforced leads. 
FIG. 19 is a flow chart for a process of making a 

metal integrated circuit package with reinforced leads. 
FIG. 20 is a perspective view of one corner of a 

ceramic package with glass reinforced leads. 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT OF THE 

INVENTION 

FIG. 1A illustrates a typical prior art surface mount 
integrated circuit package with a body 100 and with 
"gull-wing" shaped metal leads 102. The leads 102 are 
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formed to facilitate soldering onto the surface of a 
printed circuit board. As illustrated in FIG. 1, there is 
nothing supporting the leads 102 outside the body 100. 
Lead rigidity is limited to the rigidity of each individual 
lead. 

FIG. 1B illustrates a cross section of a typical prior 
art lead to help define some nomenclature. In this speci 
fication, to facilitate description of the shape of formed 
leads, the shape of the lead is analogized to a human leg. 
As illustrated in FIG. 1B, the curve in the lead closest to 
the body of the integrated circuit will be referred to as 
the "knee' (110) of the lead. The area of the lead which 
will be soldered onto a printed circuit board will be 
referred to as the "foot' (114) of the lead. The curve 
between the knee (110) and the foot (114) will be re 
ferred to as the "heel' (112) of the lead. In some em 
bodiments of the present invention, the foot (114) is 
extended upward into a "toe" (see FIGS. 4, 7, and 8). 
FIG. 2 illustrates a first embodiment of the present 

invention. FIG. 2 illustrates a plastic IC body 200 with 
plastic 204 molded between the leads 202 but not onto 
the foot area which will be soldered. The plastic 204 
between the leads and the plastic body 200 do not have 
to be molded from the same plastic or at the same time. 
The plastic 204 between the leads can be molded as a 
separate operation. However, one goal of the present 
invention is to use existing fabrication equipment with 
as little modification as possible. Therefore, in the pre 
ferred embodiment of the present invention, the plastic 
204 in FIG. 2, is molded at the same time as the plastic 
body 200 is molded. The molding process is discussed 
further below in conjunction with FIG. 11. The plastic 
204 is formed into a knee shape along with the leads 202. 
The forming process is also discussed further below in 
conjunction with FIG. 13. 
The plastic 204 holds the leads to one another so that 

the resulting rigidity is that of all leads along on side of 
the package plus the plastic between the leads. Only the 
foot area of each lead remains exposed to bending. Plas 
tic is not molded between the leads in the foot area 
because the plastic would interfere with lead wetting 
during the soldering process. However, the feet as illus 
trated in FIG. 2 are relatively rigid because they are 
relatively short compared to an entire lead 102 as illus 
trated in FIG. 1. 
Many types of plastics are used in IC encapsulation 

and molding. Thermoplastics, thermosets, phenolics, 
silicones and epoxy resins have been used. Some plastics 
used in molding the body of plastic integrated circuits 
include an inert filler. The inert filler typically includes 
silica or powdered fused quartz to improve thermal 
conductivity and to help match the thermal expansion 
coefficient of the plastic body to the internal silicon chip 
and to the metal lead frame. In the embodiment illus 
trated in FIG. 2, when the plastic 204 is subjected to the 
lead forming operation, if the plastic 204 is brittle, some 
of the plastic 204 will fracture and potentially splinter. 
This can potentially result in undesirable particle con 
tamination of surrounding components in the ultimate 
electronic product. Therefore, for brittle plastic, it is 
desirable to avoid having plastic in the areas of the leads 
which are subject to formed curves (knee and heel). 
Another reason for avoiding having plastic in the areas 
of curves is to preserve some overall flexibility between 
the body of the integrated circuit and the printed circuit 
board. As a board flexes during normal vibration and 
shock there must be some flexibility between an IC 
package body and the board or the IC package body 



5,281,851 
5 w 

may break. Still another reason for providing openings 
is to provide access for fluids used in cleaning opera 
tions. 

FIG. 3 illustrates an integrated circuit as in FIG. 2 
except there is no plastic 204 in the area 300 between the 
knees of the leads. The separate areas of plastic can be 
molded separately. However, this would require 
changes to existing molds. In the preferred process for 
making the embodiment of FIG. 3, the plastic 204 is 
molded in a continuous strip and then unwanted por 
tions are removed with a cutting die. This plastic re 
moval operation is illustrated further below in conjunc 
tion with FIG. 14. 
As discussed above, the feet of leads 202 in FIGS. 2 

and 3 are still susceptible to bending. FIG. 4 illustrates 
leads which have been extended in length and formed 
into a reverse "J" shape. Plastic 402 between the toes 
400 of the leads provides additional support. Having a 
band of plastic formed on each side (heel and toe) of the 
foot area of the lead, maximizes support in the most 
critical area. 
The plastic 402 between the toes 400 illustrated in 

FIG. 4 can be molded along with the body 200 as dis 
cussed for FIGS. 2 and 3. This would require removal 
of plastic in the foot area of each lead. However, the 
foot of each lead needs to be a completely clean surface 
for proper wetting of solder. Therefore, in the preferred 
process for making the embodiment illustrated in FIG. 
4, the plastic 402 is molded separately to avoid contami 
nation of the critical soldering area. This requires modi 
fications to the plastic mold. 
As discussed above, one goal of the present invention 

is to minimize changes to existing packaging processes 
and equipment. Plastic between the leads as illustrated 
in FIGS. 2 and 3 is implemented without any changes to 
existing plastic molds. Without a mold change, the re 
sulting plastic is the same thickness as a lead. Plastic the 
same thickness as the leads provides sufficient strength 
for many applications. However, additional strength 
can be obtained if the plastic is thicker than the leads. 
FIGS. 5-7 illustrate plastic which is thicker than the 
leads, extending above and below the leads. 

FIG. 5 illustrates an embodiment in which thicker 
plastic 500 is molded on the bottom surface of the leads 
as well as between the leads. As will be discussed be 
low, this requires a mold change and changes in lead 
forming equipment. In the preferred process for making 
the embodiment of FIG. 5, plastic is formed between 
the leads in a continuous strip. As in FIGS. 3 and 4, the 
plastic in the knee area in FIG. 5 is selectively removed 
using a cutting die. 

FIG. 6 illustrates an embodiment in which thicker 
plastic 600 is molded both above and below the leads. 
As in FIGS. 3-5, plastic in FIG. 6 has been selectively 
removed in the knee area of the leads. The plastic above 
the leads interferes with the forming dies typically used 
and therefore requires different forming equipment. 
FIG. 7 illustrates an embodiment in which the leads 

are made longer and formed into a reverse "J" shape as 
in FIG. 4, and with thicker plastic both below and 
above the leads. 

In FIGS. 2-7, the body of the integrated circuit pack 
age is plastic and the plastic lead reinforcement is pref 
erably molded at the same time as the plastic body and 
from the same material as the plastic body. However, 
plastic lead reinforcement can be molded as a separate 
operation and from a separate material. In particular, if 
the integrated circuit body is not plastic, a separate 
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6 
plastic molding operation is required. FIG. 8 illustrates 
a metal (typically anodized aluminum) integrated cir 
cuit package with plastic lead reinforcement similar to 
that illustrated in FIG. 7. However, in FIG. 8, there is 
no plastic immediately adjacent to the body 800 of the 
integrated circuit package because the body 800 is not 
molded plastic. To fabricate a package as illustrated in 
FIG. 7, the lead frame goes through a plastic molding 
process prior to package assembly. The lead frame with 
a wire bonded IC and plastic between the leads is placed 
between top and bottom halves of the metal package 
and the entire assembly is fastened together and sealed 
using an epoxy adhesive 808. 
FIG. 9 illustrates a top view of one corner of a metal 

lead frame, before forming or plastic molding, as used in 
the reinforced leads illustrated in FIGS. 2 and 3. A 
metal lead frame 900 is wire bonded to an integrated 
circuit 902 with bonding wires 904. Within the lead 
frame 900, the shaded area represents metal; the un 
shaded areas represent open areas. In a subsequent 
molding operation, a plastic package body is molded 
onto the lead frame 900 and the sides of the package 
body extend to the dashed line a-a. Plastic is permitted 
to flow between the leads into open ares such as area 
906. A solid metal band 908 (between lines b-b and 
c-c) is a stop which prevents plastic from flowing 
further than line b-b. Portions of this band (for exam 
ple area 914) are removed in a subsequent cutting opera 
tion. If plastic is molded as a separate operation (for 
example for the metal package illustrated in FIG. 8) a 
stop bar 908 is still necessary to prevent plastic flow into 
the foot area. Metal 910 between lines c-c and d-d 
will be subsequently formed into the heel and the foot 
areas of the leads. Metal in the border area 912 between 
lines d-d and e-e and metal in the corners is com 
pletely removed in a subsequent cutting operation. 
FIG. 10 illustrates the lead frame 900 of FIG. 9 after 

plastic molding but before cutting and forming opera 
tions. A plastic body 1000 covers the integrated circuit. 
Plastic 1002 is molded between the leads out to the stop 
bar 908. For the embodiment illustrated in FIG. 3, a 
portion of each plastic area 1002 (for example plastic 
area 1004) is removed in a subsequent cutting operation. 

FIGS. 11-13 illustrate fixtures for molding, cutting 
and forming to produce the integrated circuit package 
illustrated in FIG. 2. FIG. 11 illustrates a cross section 
view of a plastic mold for forming a package body and 
plastic between the leads as illustrated in FIGS. 2 and 3. 
As in FIG.9, an integrated circuit 902 is connected to a 
lead frame 900 with bonding wires 904. The lead frame 
900 is sectioned along section line 11-11 in FIG. 9. 
Stop bar 908 prevents plastic from flowing beyond the 
stop bar. Border 912 is removed in a later cutting opera 
tion. 
FIG. 12 illustrates a cross section of a cutting fixture 

for removing the portion of the stop bar which is be 
tween the leads (metal area 914 in FIGS. 9 and 10). A 
cutting die 1200 cuts unwanted portions 914 of the stop 
bar. In prior art packages such as that illustrated in FIG. 
1, the stop bar is adjacent to the plastic body. Therefore, 
a cutting die has to cut adjacent to the plastic. This 
requires tight tolerances for the cutting die and creates 
some risk of damage to the plastic body. The configura 
tion of the cutting die for the present invention as illus 
trated in FIG. 12 relaxes the tolerances required for the 
cutting die because there is clearance for tooling on 
each side of the metal 914 being removed. 
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FIG. 13 illustrates the fixture for the final forming 
and cutting operation. A combination forming and cut 
ting die 1300 forms the lead and cuts off the border 912 
of the lead frame. All leads are formed and cut in a 
single stroke of the die 1300. 
FIG. 14 illustrates a cross section of a cutting fixture 

for producing an integrated circuit package as illus 
trated in FIG. 3. In FIG. 14 the cutting die 1400 has a 
cutting surface 1402 for removing a portion of the plas 
tic 1004 between the leads. Specifically, the cutting 
surface 1402 in FIG, 14 create gap 300 illustrated in 
FIG. 3. 
FIG. 15 illustrates a cross section of a plastic mold for 

molding plastic below the leads as illustrated in FIG. 5. 
Comparing FIGS. 11 and 15, the mold in FIG. 15 has 
additional grooves 1500 in the cavity which permits 
plastic between the leads to be thicker than the leads. In 
the knee area 906, the plastic is molded to the width of 
the leads. In the area of the grooves 1500, the plastic is 
molded thicker than the leads. To form the leads illus 
trated in FIG. 5, the cutting fixture illustrated in FIG. 
14 needs additional grooves below the leads to accom 
modate the thicker plastic. In addition, the forming and 
cutting fixture illustrated in FIG. 13 needs additional 
grooves below the leads to accommodate the thicker 
plastic. These grooves are shown in FIG. 16 (1601 and 
1602). 

Reinforcing plastic above and below the leads as 
illustrated in FIGS. 6-8 requires grooves in the plastic 
mold both above and below the leads. Likewise, the 
cutting fixture illustrated in FIG. 14 needs grooves 
above and below the leads for the thicker plastic. How 
ever, plastic above the leads requires more extensive 
changes to the forming operation. Forming dies as illus 
trated in FIG. 13 scrape the top of the leads during the 
forming operation. Therefore, a forming die as illus 
trated in FIG. 13 would tend to break the plastic above 
the leads, 

FIG. 16 illustrates a fixture for forming and cutting 
leads with plastic both above and below the lead sur 
faces. The angular die 1603 cuts and then bends without 
scraping and breaking plastic on the leads. Grooves 
1601 and 1602 accommodate plastic below the leads. 
Leads with "toes' as illustrated in FIGS. 7 and 8 

require a multi-step cut and form operation. A variation 
of the fixture illustrated in FIG. 16 can also be used in a 
first cutting and forming step for leads as illustrated in 
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FIGS. 7 and 8. FIG. 17 illustrates a fixture for the final 
forming step for leads as illustrated in FIGS. 7 and 8. A 
forming die 1700 forms a toe on each lead. 

FIG. 18 is a flow chart illustrating a process of mak 
ing a plastic integrated circuit package as illustrated in 
FIGS. 3-7. The first step 1800 is to place a metal lead 
frame with attached integrated circuit into a plastic 
mold. The next step 1802 is to mold the plastic body and 
to mold plastic between the leads in the lead frame. The 
next step 1804 is to remove the molded assembly from 
the plastic mold. Next, plastic between the leads is re 
moved (step 1806) in the areas where curves will be 
formed, and the border of the lead frame and portions of 
the stop bar are removed (step 1808). Finally, the leads 
are mechanically formed (step 1810). 
FIG. 19 is a flow chart illustrating a process for mak 

ing a metal integrated circuit package as illustrated in 
FIG.8. The first step 1900 is to place a metal lead frame 
into a plastic mold. Then, one or more bands of plastic 
are molded onto the metal leads (step 1902). After re 
moval from the mold (step 1904), the lead frame is elec 
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trically connected to an integrated circuit (step 1906). 
The assembly comprising a lead frame, plastic bands, 
and integrated circuit is then adhesively bonded be 
tween the halves of a metal package (step 1908). Fi 
nally, the border of the lead frame is trimmed (step 
1910) and the leads are formed (step 1912). 
FIG. 20 illustrates a ceramic package with a glass 

reinforced lead frame. There are numerous variations of 
ceramic package designs but the type illustrated in FIG. 
20 will be used to illustrate the application of the present 
invention. The package in FIG. 20 has a prefabricated 
ceramic base 2000, a prefabricated ceramic frame 2002 
and a metal lead frame 2004 with attached integrated 
circuit 2006, all sandwiched together with a glass seal 
2008. A prefabricated ceramic top cover is not shown. 
The material used in glass seals typically flows at a 
temperature below 420 C. The sandwich with the ac 
tive device present is typically sealed in a furnace. In 
the present invention, a glass paste (glass plus organic 
binders and solvents) is applied to the leads in bands 
similar to the bands formed by plastic molding for FIG. 
8. The glass in the paste may be the same as the glass 
used for the sandwich seal or a different glass seal con 
position with a similar melting point. The band of paste 
may be applied by screening, stenciling, or extrusion. 
Alternatively, a glass rod may simply be held in place 
prior to firing. The glass band is then melted at the same 
time as the sandwich seal. The result is a glass band 2001 
connecting the leads. Leads are cut and formed as illus 
trated in FIG. 13 or FIGS. 16 and 17. 
The description above of the present invention has 

been presented for purposes of illustration and descrip 
tion. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and other modi 
fications and variations may be possible in light of the 
above teachings. The embodiment was chosen and de 
scribed in order to best explain the principles of the 
invention and its practical application to thereby enable 
others skilled in the art to best utilize the invention in 
various embodiments and various modifications as are 
suited to the particular use contemplated. It is intended 
that the appended claims be construed to include other 
alternative embodiments of the invention except insofar 
as limited by the prior art. 
For example, surface mount packages also have "J' 

leads which curl under the package body. These are 
inherently less susceptible to bending because the lead 
tips are less exposed. However, as leads become smaller 
and smaller, it is desirable to add reinforcement to these 
configurations also. The process of adding plastic or 
glass for reinforcement is made as described above. The 
only differences between this "J" configuration and the 
reverse "J' shown in FIGS. 4, 7 and 8 are in the form 
ing operations. See the Intel packaging handbook, FIG. 
3-17 for an example of J-lead forming. In addition, 
ceramic packages may use brazed on leads instead of 
using a lead frame. For these packages, glass reinforce 
ment may be added before brazing. Then, a rigid glass 
reinforced assembly of leads is brazed. 
Some flatpack packages do not have formed leads. 

Typically the body is inserted into a hole in the printed 
circuit board. Plastic or glass can be used to prevent 
bent leads even though there is no defined "foot" area in 
the leads. 
Other applications might include through hole pack 

ages which require forming of the leads to limit inser 
tion depth. Plastic or glass can be used to provide a 
depth stop. 
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What is claimed is: 
1. A plastic integrated circuit package comprising: 
a plurality of metal leads; 
wherein each metal lead in the plurality of metal 

10 
wherein the body plastic and the plastic filling the 

space between adjacent leads are the same material. 
8. A package as in claim 7 wherein a substantial por 

tion of the plastic filling the space between adjacent 
leads has a formed foot area for soldering to a 5 leads is continuous from the plastic body. 
printed circuit board; 

wherein each metal lead in the plurality of metal 
leads has two side surfaces; 

wherein there is a space between adjacent metal 

9. A package as in claim 1 wherein the plastic filling 
the space between adjacent leads is permanent. 

10. An integrated circuit package comprising: 
a plurality of metal leads, each having a metal lead 

leads in the plurality of metal leads, defined by 10 thickness; 
facing side surfaces; and wherein each metal lead in the plurality of metal 

wherein each space between adjacent metal leads in leads is formed to have one or more curved ar 
the plurality of metal leads, except space between eas; 
the foot areas of adjacent metal leads in the plural- wherein each metal lead in the plurality of metal 
ity of metal leads, is substantially filled with a non- 15 leads has a formed foot area for soldering to a 
conductive plastic which adheres to facing side 
surfaces defining the space. 

2. A package as in claim 1 wherein each metal lead in 

printed circuit board; 
one or more bands of non-conductive attached to 

each metal lead in the plurality of metal leads; 
the plurality of metal leads is formed to have one or 
more curved areas and wherein the nonconductive 20 
plastic does not fill the space between curved areas of 
adjacent metal leads in the plurality of metal leads. 

3. A package as in claim 2 wherein the package fur 
ther comprises; 

each band of non-conductive plastic being thicker 
than the metal lead thickness; 

each band of non-conductive plastic being gener 
ally perpendicular to metal leads in the plurality 
of metal leads; and 

each band of non-conductive plastic being attached a body; 
wherein each metal lead in the plurality of metal leads 

protrudes from the body; 
wherein for each metal lead in the plurality of metal 

leads there is a proximal portion between the body 
and the foot area and a distal portion beyond the 
foot area; and 

wherein nonconductive plastic fills the space be 
tween distal portions of adjacent metal leads in the 
plurality of metal leads. 

25 
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to metal leads in the plurality of metal leads in an 
area other than a curved area or a foot area. 

11. An integrated circuit package as in claim 10 fur 
ther comprising: 
an integrated circuit package body made of plastic, 
wherein each metal lead in the plurality of metal 
leads protrudes from the integrated circuit package 
body. 

12. An integrated circuit package as in claim 10 fur 
ther comprising: 

4. A package as in claim 1 further comprising: 35 an integrated circuit package body made of metal, 
a body; wherein each metal lead in the plurality of metal 
wherein each metal lead in the plurality of metal leads leads protrudes from the integrated circuit package 

protrudes from the body; and body. 
wherein a substantial portion of the non-conductive 13. A package as in claim 10 further comprising: 

plastic in the space between adjacent leads is lo- 40 a body; 
cated between the body and the foot areas. wherein each metal lead in the plurality of metal leads 

5. A package as in claim 4, protrudes from the body; and 
wherein each metal lead in the plurality of metal leads wherein at least one of the bands is located between 

is formed to have one or more curved areas and the body and the foot areas. 
wherein the non-conductive plastic does not fill the 45 14. A ceramic integrated circuit package comprising: 
space between curved areas of adjacent metal leads a plurality of metal leads; 
in the plurality of metal leads. wherein each metal lead in the plurality of metal 

6. A package as in claim 5, leads is formed to have one or more curved ar 
wherein for each metal lead in the plurality of metal eas; 

leads there is a proximal portion between the body 50 wherein each metal lead in the plurality of metal 
and the foot area and a distal portion beyond the leads has a formed foot area for soldering to a 
foot area; and printed circuit board; 

wherein the non-conductive plastic fills the space one or more bands of non-conductive glass attached 
between distal portions of adjacent metal leads in to each metal lead in the plurality of metal leads; 
the plurality of metal leads. 55 each band of non-conductive glass being generally 

7. A package as in claim 1 further comprising: perpendicular to metal leads in the plurality of 
an integrated circuit package body made of body metal leads; and 

plastic; each band of non-conductive glass being attached 
wherein each metal lead in the plurality of metal leads to metal leads in the plurality of metal leads in an 

protrudes from the integrated circuit package 60 area other than a curved area or a foot area. 
body; and 
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